INTRODUCTION
The cephalic vein (CV) begins distally at the radial extension of the dorsal venous arch, crosses superficially to the anatomical snuff box at the wrist, anastomoses with the basilic vein by the median cubital vein at the level of the elbow, ascends in a groove along the lateral border of the biceps brachii muscle until the proximal third of the arm, where it passes between the deltoid and pectoralis muscles, and then empties into the axillary vein [1, 10, 14, 20] .
The CV is considered to be suitable for central venous access and pacemaker and defibrillator implantation, and is reported to have a lower incidence of complications than subclavian or internal jugular vein puncture [10, 13] because it has a constant anatomical presentation and sufficient size to facilitate easy cannulation [1, 18] . Thus, knowledge of the possible variations on the CV is important for clinicians as well as anatomists.
Many authors have reported the anatomical variants of the CV: absent or very thin CV [3, 10, 14, 20] or accessory CV [3, 4] . Absence of the CV was found in 3% of male and 1% of female subjects [3] ; in these cases, the deltopectoral part of the CV may also be small or absent, and thus, the median antebrachial vein is usually enlarged to drain the area of the CV. The CV also displays high variability concerning its termination into the basilic vein [3] , the internal jugular vein [15] , the subclavian vein [10] or the external jugular vein [1, 6, 7, 9, 20] .
The intra-pectoral path of the CV, however, has rarely been reported on to date [7, 16] . In this report, we describe a rare variation of the CV that perforates the pectoralis major muscle and then enters one of the double axillary veins.
CASE REPORT
During a routine dissection at Jeju National University Medical School in 2014, we found a variant anatomical presentation of the CV along its left path in a 43-year-old Korean male cadaver, whose cause of death was 'hepatic failure'.
The anatomy of the CV on the right side was as usual. In the case of the left side, the normal expected CV termination was not visible. The CV was very thin at the lateral arm with 2 tributaries. The perforating point of the CV was located between the clavicular and sternal heads of the pectoralis major muscle, not at the deltopectoral triangle, which is normally located between the deltoid and pectoralis major muscles (Fig. 1A) . Reflection of the clavicular head of the pectoralis major muscle revealed that the CV, the supraclavicular vein and the pectoral vein were joined to constitute a common trunk (Fig. 1B) and entered one of the double axillary veins (Fig. 1C) . The upper axillary vein receives the CV as well as the brachial vein, and the lower one receives the basilic vein. Further dissection was necessary to trace the path of the CV. At the antecubital fossa, the CV anastomosed with the basilic vein by the median antebrachial vein superficially and with the brachial vein deeply (figure not shown).
DISCUSSION
In this report, the CV anastomosed with the basilic and brachial veins at the cubital fossa, perforated between the clavicular and sternal heads of the pectoralis major muscle, and drained into one of the double axillary veins medial to the pectoralis minor muscle.
The axillary vein was defined as the vein that united the brachial and basilic veins, and the accessory axillary vein was noted as the continuation of the lateral brachial vein, the common brachial vein, or the deep brachial vein [5] . Duplicated variation of the axillary vein was frequently observed in surgical (10%) [8] and anatomic (17.5%) [19] studies.
Contrary to the axillary vein, the intra-pectoral path of the CV needs further detailed discussion. There are only two similar cases of an intra-pectoral CV path: one perforated the cleft between the clavicular and sternal heads of the pectoralis major muscle and drained into the external jugular vein [7] , and the other pierced the clavicular head of the pectoralis major muscle and terminated into the axillary vein [16] . However, there is no mention on the lower part of the CV in the previous reports such as appeared in this case.
The clavicular head of the pectoralis major muscle is a new acquisition in Anthropoids, and it may cause variations in the course of the CV during development [2, 17] . At the 5 th week, the primitive muscle mass of the pectoralis major differentiates cranio-caudally, beginning from the clavicular head, which would demonstrate a different blood source for the clavicular and sternal heads of the pectoralis major muscle in the embryo. Of the whole premuscular pectoral mass, the clavicular head of the pectoralis major muscle is most often present adhering to the skeleton at the 7 th week [11] . At the 8 th week, the external jugular vein is developed from a tributary of the CV and the carniodorsal loop of the jugulocephalic vein posterosuperior to the developing clavicle secondarily forms the external jugular vein [12] . Regarding the likely model of embryological development, we consider that during the 7 th to the 8 th week, the multiple superficial jugular veins may shift the external jugular or cephalic vein's formation direction to a supraclavicular course, thus penetrating the upper part of the pectoralis major muscle. This observation is significant in view of the use of the CV for venipuncture, transfusion and cardiac catheterisation: intravenous line or catheter in the wrong direction and puncturing wrong structures on the axillary or pectoral areas are possible results.
CONClUSIONS
Taken together, our case differs from the others that have been reported in the literature: the CV had pierced the cleft between the clavicular and sternal heads of the pectoralis major muscle and drained into one of the double axillary veins. Because the variations on the CV can be related to the occurrence of iatrogenic complications, knowledge of the anatomical variations on the CV might have significance to clinicians as well as anatomists.
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